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§2. Data Acquisition and Control System for 
LHD Thomson Scattering System 
K. Narihara, K. Yamauchi, H. Hayashi, 
I. Yamada and T. Minami 
As plasma experiments advance, the main 
role of 'diagnostics' will shift from 'for 
understanding what are occurring in confined 
plasmas' to 'for optimizing plasma parameters'. 
As to Thomson scattering, it will be used, 
together with the heating schemes, such as ECH, 
which can control heat deposition profile to 
optimize the electron temperature and density 
profiles so that they yield highest confinement 
performance. For this purpose, a real time data 
acquisition and data processing are required. 
This fiscal year we examined the feasibility of 
such a system and prepared some necessary 
components. The LHD Thomson scattering 
system will yield 1000 scattering data (200 
spatial points x 5 spectral points) at 500 Hz 
repetition rate. At each scattering position 
electron temperature Te and density ne are 
reduced from five scattering data set. This data 
deduction, involving about 50 steps of 
instructions, should be performed in less than 2 
ms. The most promising system which may fulfill 
the above stringent requirements seems the 
combination of F ASTBUS and VME system 
shown in Fig.l. The 1881M FASTBUS AOC 
(Lecroy) has high density of input channel ( 64 
channels/module), fast conversion time (12 J.LS) 
and fast data transfer speed (>10Mb/s). The data 
is transferred via ECL to a dual port memory in 
VME, which is accessed by several CPU s 
installed in the same VME to process the data. 
The deduced data are transferred to Alpha station, 
in which more complex data processing for the 
optimization and graphic presentation are 
performed. 
The LHD Thomson scattering system is a 
complex and delicate system in which many 
machine parameters, such as directions of mirrors 
for the laser beam transport, the temperature of 
laser rods, high voltage on detectors, the 
temperature of detectors, the direction and 
position of light collection mirror and etc., 
should be monitored and feedback controlled. 
We are now considering to use control system 
based on VME /VX-WORKS. 
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Fig.1. Data acquisition and processing system for 
LHD Thomson scattering system. 
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